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Abstract 
This study investigated the effects of classroom friendship network structures (density 
and centralization) and teacher knowledge of children’s peer ecology (peer groups, aggression, 
and peer status) in their classrooms on longitudinal relationships between social behaviors and 
popularity.  Longitudinal multilevel analyses with two-time points (fall and spring) were 
conducted on a sample of 901 fourth- and fifth-graders from 46 classrooms. At the individual 
level, prior aggression was a positive predictor of later perceived popularity, and prosociality 
increasingly affected social preference over time. Density increased the mean level of perceived 
popularity and social preference, and teacher knowledge of aggression increased the mean level 
of social preference. However,  teacher knowledge of peer status decreased the mean level of 
perceived popularity over time. The perceived popularity of aggressive students varied greatly 
acorss classrooms. Aggressive students increased their perceived popularity over time in 
classroooms with low friendship density and low teacher knowledge of aggression. The social 
preference of aggressive students was also moderated by friendship density. Implicatons for 
classroom management are discussed.
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Chapter 1 
 
Introduction 
 
 
 Developmental psychologists have consistently found that aggressive children are 
disliked by peers (Cillessen & Mayeux, 2004; Coie & Dodge, 1998; Coie, Dodge, & Coppotelli, 
1982; Prinstein & Cillessen, 2003), but they can be perceived as popular (LaFontana & 
Cillessen, 2002; Rodkin, Farmer, Pearl, & Van Acker, 2000). This positive relation of aggression 
to perceived popularity should alert educators not only because the behaviors of popular children 
greatly influence those of peers (Adler, Kless, & Adler, 1992; Brechwald & Prinstein, 2011; 
Dijkstra, Lindenberg, & Veenstra, 2008), but also because popularity and aggression tend to 
reinforce each other over time (Cillessen & Mayeux, 2004; Rose, Swenson, & Waller, 2004). 
Educators aim to create positive school climates where not only antisocial behaviors (i.e., 
aggression) are disapproved, but also prosocial behaviors are encouraged. Although positive 
relationships between prosociality and popularity have consistently been found, little is known 
about how prosocial behaviors are rewarded in peer ecologies over time. To better understand 
peer dynamics related to children’s popularity, the current study examines the longitudinal 
relations of both aggression and prosociality to popularity (perceived popularity and social 
preference).  
Based on a social-ecological perspective, numerous studies have suggested that 
popularity-social behavior associations are moderated by peer contexts such as classrooms or 
peer groups (Ahn, Garandeau, & Rodkin, 2010; Chang, 2004; Dijkstra et al., 2008; Jonkmann, 
Trautwein, & Lüdtke, 2009; Sentse, Scholte, Salmivalli, & Voeten, 2007; Stormshak et al., 
1999). However, most of these studies have mainly focused on concurrent effects of peer 
contexts, and to my knowledge, the longitudinal effects of peer contexts on social behavior-
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popularity associations have not been examined.  As shown in Figure 1, in addition to the 
longitudinal relationships between social behaviors and popularity (path A), the current study 
also investigates how the characteristics of a classroom, a typical peer context for elementary 
school students, influence changes of popularity over time (path B) and moderate the 
longitudinal effects of aggression and prosociality on popularity (path C).  
Without doubt, an elementary school classroom where children interact with the same 
classmates and a stable teacher during most school hours serves as one of the most important 
contexts in children’s socialization. In classrooms, children consistently interact with their peers, 
forming positive (i.e., friendship, affiliative groups) and, at times, negative (i.e., bully-victim 
relationships) types of relationships with one another. Among these various peer relationships, 
friendships uniquely contribute to children’s social development and adjustment (Bukowski & 
Hoza, 1989). Specifically, friendship serves children’s needs for knowledge of behavioral norms 
in their peer context especially during middle childhood when anxiety about peer relations 
emerges (Parker & Gottman, 1989). Also, teachers, as institutionalized leaders, affect children’s 
attitudes, perceptions, and behaviors (Chang, 2003; Howes, 2000; Wilson, Pianta, & Stuhlman, 
2007). Early studies of children’s social relationships in classrooms emphasized the accuracy of 
teacher knowledge of peer ecologies in facilitating positive classroom climates because a 
successful plan or practice of a constructive program aiming to create positive climates highly 
depends on teachers’ perceptions of peer ecology (Amos & Washington, 1960; Gronlund, 1950; 
1959; Gronlund & Whitney, 1958; Thorpe, Whitson, Baron, & Adams, 1959). From this 
tradition, in the current study, two features of classroom characteristics focused on are: (a) 
children’s friendship network structures; and (b) teachers’ knowledge of peer ecologies in their 
classroom. 
 3 
Friendship network structures 
The primary interest of social network researchers is to understand how members of a 
social group are connected with one another, and how the structure of their relationships affects 
their behaviors (Wasserman & Faust, 1994). This implies that there are two main goals of social 
network studies. Identifying social network structures which could represent group 
characteristics above and beyond the sum of the individuals is one (e.g., Gest, Davidson, 
Rulison, Moody, & Welsh, 2007), and investigating how these network structures facilitate or 
constrain the behaviors or attitudes of the network members is the other (e.g., Ahn et al., 2010; 
Huitsing, Veenstra, Sainio & Salmivalli, in press). The most widely used index of network 
structures is density (Scott, 2000), and recent research has also emphasized that the hierarchical 
distribution of network ties among members strongly influences individual behaviors (Ahn et al., 
2010; Huitsing et al., in press). Thus, in the current study, I focus on two structural features of a 
classroom friendship network: (a) density or the richness of friendship ties between classmates; 
and (b) centralization, or the degree to which the classroom friendship network structure is 
hierarchical vs. egalitarian.  
Density. Density captures the average degree of tight-knittedness among network 
members (Wasserman & Faust, 1994). Members in dense networks share common identities 
(Coleman, 1990) and clear group norms (Podolny & Baron, 1997) because values shared by 
network members may be more easily reinforced and transmitted under conditions of dense 
interpersonal ties. Research has consistently found that friends, as compared with non-friends, 
show more cooperative resolution when they have conflicts (Hartup, Laursen, Stewart, & 
Eastenson, 1988), more positive affection for one another (Foot, Chapman, & Smith, 1977), and 
higher levels of coordination and mutual responsibility (Newcomb & Brady, 1982). These 
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findings suggest that students in classrooms where, on average, many students are connected 
through friendships are cooperative, like one another, and have positive views towards peers. In 
turn, prosocial behaviors (i.e., being nice or cooperative) might be encouraged and rewarded, but 
aggressive behaviors might be perceived as negative in classrooms where students form highly 
dense friendships.  
I expect that friendship density would be a positive predictor of later popularity. Students 
would show more positive views towards their peers over time by nominating more peers as 
‘popular’ rather than ‘unpopular’ and as ‘like most’ rather than ‘like least’ in classrooms with a 
tight friendship network among students. Thus, the average level of popularity would be 
increased over time in classrooms with high friendship density. Also, friendship density would 
negatively moderate the aggression-popularity associations, but positively affects the 
prosociality-popularity relations. The popularity of aggressive children would decrease, but the 
popularity of prosocial children would increase over time in classrooms with high friendship 
density.  
 Centralization. While density indicates the mean level of cohesion in a network, 
centralization refers to dispersion or heterogeneity of individual centralities in a network, and 
thus it captures a network’s hierarchical structure (Scott, 2000). Snijders (1981) recommended a 
measure of centralization based on variance reflecting the heterogeneity in degree centrality 
between all members. He argued that the concept of centralization (the degree of network 
heterogeneity) would be appropriately operationalized by variance because several central 
members or a gradual transition from more central to more peripheral members are generally 
observed in empirical networks. Classrooms with a high level of centralization include highly 
central students who have many friends (or who are regarded as friends by many classmates), as 
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well as peripheral students who have few friends (see Figure 2 for an example). Thus, the 
number of friends among students varies greatly in highly centralized classrooms. In classrooms 
with low centralization, however, most students have relatively equal numbers of friends (see 
Figure 3).  
 Research has shown that compared to an egalitarian structure, a hierarchical structure 
functions more negatively in classroom peer ecologies. For example, Ahn et al. (2010) found that 
aggressive children were perceived as more popular when they were in classrooms with a highly 
embedded structure which shows greatly varying structural positions among students in their 
affiliative network. Also, victims remained stable over time in the victim role in hierarchical 
classrooms in terms of social impact – operationalized by liked most + liked least - (Schäfer, 
Korn, Brodbeck, Wolke, & Schulz, 2005), and students in classrooms with more variant social 
impact scores among members were more likely to become relational victims two years later 
(Wolke, Woods, & Samara, 2009). This negative function of a hierarchical structure is not new. 
Early experimental studies also found that peer groups with an egalitarian structure have more 
positive social interactions (i.e., cooperation, less peer rejection), and win more intergroup 
competitions (Sherif, 1956). In contrast, peer groups with a hierarchical structure show more 
hostility and aggression among group members (Lewin, Lippitt, & White, 1939; Lippitt, 1939).  
Based on these findings, aggressive behaviors are likely to be more rewarded over time in 
highly centralized classrooms where the number of friends is greatly heterogeneous across 
individuals. Thus, I anticipate that friendship centralization would negatively affect later 
popularity. Also, friendship centralization would positively moderate the aggression-popularity, 
but negatively moderate the prosociality-popularity associations. The popularity of aggressive 
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children would increase, but the popularity of prosocial children would decrease over time in 
classrooms with high centralization. 
Teacher knowledge of classroom peer ecologies 
Teachers’ perceptions of their classroom peer ecologies are often assessed by teacher 
ratings on each student or teacher reports of peer groups. Regardless of different age groups, 
research has consistently found that the agreement between peer and teacher evaluations is 
greater than the consensus between self and either peer or teacher (Cairns, Cairns, Neckerman, 
Ferguson, & Gariépy, 1989; Ledingham, Younger, Schwartzman, & Bergeron, 1982; Lindstrom, 
Lease, & Kamphaus, 2007; Pakaslahti & Keltikangas-Järvinen, 2000). Further, both peer 
nominations and teacher ratings but not self reports predict actual social behaviors such as 
aggression (Henry & The Metropolitan Area Child Study Research Group, 2006). Thus, the 
degree of teacher knowledge of classroom peer ecologies has generally been measured by the 
comparisons of the teachers with peer evaluations. On average, teacher perceptions are fairly 
congruent with peer views. For example, the classification of rejected or ignored children by 
teachers was similar to the classification by peers (Andrade et al., 2005); the median correlation 
between peer nominations and teacher ratings on aggression was .62 (Hudley, 1993), and the 
mean correlation between peer nominations and teacher judgments on sciometric status was .60 
(Gronlund, 1950).  
However, teachers vary widely in their knowledge of classroom peer ecologies. Some 
teachers inaccurately identify social networks (i.e., friendship or affiliation) in their classroom 
(Gest, 2006; Neal, Cappella, Wagner, & Atkins, 2010; Pittinsky & Carolan, 2008), and show 
poor group identification for students whose behaviors are not salient such as non-aggressive 
boys and unpopular girls (Pearl, Leung, Van Acker, Farmer, & Rodkin, 2007). Also, some 
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teachers’ perceptions of aggression and peer status are significantly different from student 
perceptions. Correlations between teacher ratings and peer nominations have ranged widely from 
-.21 to .90 for aggression (Hudley, 1993) and from .27 to .84 for peer status (Gronlund, 1950). In 
light of these findings, an important question is how does poor or excellent teacher knowledge 
influence classroom climate? One of a teacher’s primary goals is to enable each child to achieve 
some level of social acceptance or sociability which meets the child’s own particular needs 
(Thorpe et al., 1959). This goal might be accomplished effectively if teachers have accurate 
knowledge of their classroom peer dynamics because teachers have potential to change the peer 
ecologies in their classroom (e.g., Brophy & Good, 1986; Cohen & Lotan, 1995; Hallinan & 
Smith. 1989; McFarland, 2001; Rimm-Kaufman, Curby, Grimm, Nathanson, & Brock, 2009; 
Siperstein & Goding, 1985). In the current study, I focus on teacher knowledge of three features 
of classroom peer ecology: peer groups, aggression, and peer status. 
Teacher knowledge of peer groups. Research has shown that children’s peer groups can 
influence their social behaviors including aggressive behavior (Cairns, Cairns, Neckerman, Gest, 
& Gariépy, 1988; Espelage, Holt, & Henkel, 2003; Neal, 2009) and academic motivation 
(Kindermann, 2007; Molloy, Gest, & Rulison, 2011; Ryan, 2001). Not only do most peer groups 
tend to be naturally formed by homophily (Kindermann & Gest, 2009; Neal, 2007), but also peer 
group formations can be manipulated by teachers as children often form peer groups based on 
relational ties (i.e., affiliative groups) with frequently contacted peers.  For example, teachers can 
modify peer relationships (i.e., friendships) in the classroom by arranging instructional reading 
groups or other types of peer groups (Hallinan & Smith, 1989; Gest & Rodkin, in press). 
Teachers who have accurate knowledge of classroom peer groups might have a better 
opportunity to understand the process of how certain social behaviors are (dis)encouraged by 
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peer groups and to facilitate or constrain those social behaviors by manipulating social 
interactions among children.  
Teacher knowledge of aggression. To construct more positive classroom climates with 
high levels of cooperation among students and less bullying or peer harassment, it might also be 
important for teachers to accurately identify who is aggressive or not in their classrooms. 
However, teacher knowledge of aggression is often incomplete or inaccurate. Some teachers 
poorly identify indirect aggression compared to direct aggression (Pakaslahti & Keltikangas-
Järvinen, 2000) and girls’ aggression compared to boys’ especially for non-African-American 
students (Hudley, 1993). Peets & Kikas (2006) argued that low agreement between informants 
might be due to norm differences between them. For example, a certain social behavior 
perceived as aggressive by teachers may be perceived as non-aggressive by peers and vice versa. 
Also, a discrepancy between teachers’ and peers’ views might be observed because aggressive 
children, especially with high intelligence, often use their aggression selectively. They might be 
aggressive to peers who do not have power to harm their social status, but can be non-aggressive 
or even prosocial to peers who have high power. Also, these children may often show aggression 
when the teacher cannot observe their behaviors, but they may be able to hide their aggression or 
to use indirect aggression in the presence of teachers. Teacher’s efforts to disapprove of 
aggressive behaviors would often be unsuccessful in classrooms where aggression is differently 
perceived by students and by teachers. However, teachers who are sensitive may be accurately 
aware of individual student’s aggression, and in turn, these teachers might efficiently constrain 
aggressive behaviors and change norms in their classrooms.  
Teacher knowledge of peer status. Like peer groups or aggression, teachers generally 
understand children’s peer status in their classrooms (Gronlund, 1950), but some teachers have 
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poor knowledge of children’s peer status. Teachers often underestimate the social status (i.e., 
likeability) of aggressive children (Ledingham et al., 1982) and show poor knowledge of girls’ 
social status compared to boys’ (Lancelotta & Vaughan, 1989). Most importantly, teacher 
judgments are often biased by their individual preferences. Teachers tend to overrate the peer 
status of the children they most prefer, and to underrate the status of the children they least prefer 
as students in class (Gronlund, 1950).  Compared to peer groups or aggression, peer status might 
be more complicated for teachers to accurately identify. Peer groups based on how children hang 
out together or aggressive behaviors are often displayed as concrete behavioral forms which are 
relatively easily observable by teachers. However, to have accurate knowledge of peer status 
(i.e., who is perceived as popular by peers or who has many friends), teachers should be able to 
understand students’ general perception toward the target children or individual feelings of 
intimacy and closeness beyond the observation of manifest behaviors. Thus, teachers with 
accurate knowledge of peer status might have good understanding of classroom peer dynamics 
such as which individual characteristics or behaviors are valued or rewarded by peers.  
The role of teacher knowledge on popularity-social behavior associations. I anticipate 
that teacher knowledge of peer ecologies positively affects the creation of more constructive 
classroom climates. Teacher knowledge of classroom peer ecologies would increase students’ 
positive views towards their peers. The average level of popularity would increase over time in 
classrooms with accurate teacher knowledge of peer ecologies. Also, teacher knowledge would 
negatively moderate aggression-popularity, but positively affect prosociality-popularity 
associations. In other words, the popularity of aggressive children would decrease, but the 
popularity of prosocial children would increase over time in classrooms where teachers have 
accurate knowledge of peer ecologies.  
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The current study 
In sum, the current study investigates the longitudinal effects of social behaviors on 
popularity (see path A in Figure 1). I expect that children’s social behaviors would affect 
changes in their popularity over time. Especially, as shown in prior studies (e.g., Cillessen & 
Mayeux, 2004; Rose et al., 2004), the predicting effect would be prominent for the relationships 
between aggression and perceived popularity and between prosociality and social preference. 
Aggressive children would be perceived as more popular by peers, and prosocial children would 
be increasingly liked by peers over time. The structures of classroom friendship networks and 
teacher knowledge of peer ecologies would affect changes of popularity over time (see paths B 
in Figure 1). Friendship density and teacher knowledge of classroom peer groups, aggression, 
and peer status representing classroom qualities related to positive climates would increase the 
average level of perceived popularity and social preference which indicate positive views 
towards peers. On the other hand, friendship centralization which reflects structural hierarchy 
among children would negatively affect changes of popularity over time. These five classroom-
level variables would also moderate the longitudinal effects of social behaviors on popularity 
(see paths C in Figure 1). Like the main effects, density and teacher knowledge would negatively 
moderate the aggression-popularity associations, but positively affect the relationships between 
prosociality and popularity.  Centralization would yield a positive moderating effect on 
aggression-popularity, but a negative effect on prosociality-popularity associations. 
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Chapter 2 
Method 
Participants and procedure 
Time 1 participants were 789 fourth and fifth graders (378 boys, 411 girls) and their 
teachers from 46 classrooms in nine elementary schools in the Midwest United States. These 
participants provided peer nomination data on 969 classmates (487 boys, 482 girls). The ethnic 
composition of the participants was 49% African American, 34% European American, 7% 
Asian, 5% Hispanic, and 5% were classified as “other” (i.e., Native-American, etc.). At Time 2, 
student and teacher data were collected from the same 45 classrooms with 785 participants (383 
boys, 402 girls). One classroom had dropped out of the study. Time 2 participants provided peer 
nomination data on 939 classmates (479 boys, 460 girls). The ethnicity of the participants 
consisted of 49% African American, 35% European American, 5% Asian, 6% Hispanic, and 4% 
were classified as “other.” Across the two time points, 1002 students were enrolled, and 901 
students participated at either Time 1 or Time 2. Overall participation rates based on total of 901 
participants ranged from 61% to 100% (M = 90%, SD = 8.25%). Active parental consents and 
student assents were obtained from all participants at both Time 1 and Time 2. 
Children were surveyed at the end of fall (Time 1) and at the end of spring (Time 2) 
semester during regular class hours across two 30-minute sessions. During the survey, one 
administrator read the instructions and the questions aloud while scanning the room to check for 
potential problems. Additional administrators provided mobile monitoring and assisted children 
as needed. Children were assured that their answers would be kept confidential and that they 
could stop participating at any time. They were also instructed not to talk to their classmates and 
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to cover their responses. All surveys were identified and distributed in a manner that concealed 
the identity of the participants. Teachers were asked to complete a survey packet at each time 
point. Teachers were guided to answer their own survey while the students were being surveyed. 
Multiple imputations for missing data 
Across two time points of data collection, 901 students participated at either Time 1 or 
Time 2. The rates of missing data were 3.1 % and 5.0% for Time 1 and Time 2, respectively on 
the peer nomination measures. A slightly larger missing data rate (9.1%) was found for teacher 
reported measures at Time 1. To maximally utilize the collected information, multiple 
imputations were applied. Time 1 and Time 2 student-level missing data were imputed together 
10 times by using SAS PROX MI. As a result, 10 sets of complete data were obtained for 901 
students.  
Student-level variables: perceived popularity, social preference, aggression, and 
prosociality 
During each time of data collection, children were asked to nominate peers in their 
classroom who best fit descriptors related to students’ social behaviors. Nine items were used in 
the present investigation. Participants were instructed to check off boxes adjacent to the first 
names and last initials of their classmates. They were told that they could nominate an unlimited 
number of same- and other-sex peers. All self-nominations were excluded from the analysis.  
Perceived popularity. Children were asked to nominate who is popular (“These are the 
most popular kids in my class”) and who is not popular (“These are the kids in my class who are 
not popular”) in their classroom. For each item, proportion scores were computed by dividing 
the number of nominations received by the number of participants in each classroom. For each 
time point, perceived popularity scores were computed by subtracting not popular from popular 
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proportion scores. The resulting difference score for Time 1 (as an independent or a control 
variable) was centered around the class mean as recommended by Enders and Tofighi (2007). 
Social preference. Children were asked to nominate peers they like most (“These are the 
kids who I would like most to play with.”) and like least (“These are the kids who I would like 
least to play with.”). Social preference scores were obtained by subtracting liked least from liked 
most proportion scores for each time point. As in the case of the perceived popularity variable, 
the resulting difference score for Time 1 was mean-centered within each classroom. 
 Aggression. Aggression was measured with three items (α1 = .94 at Time 1): make fun of 
(“These kids make fun of people. They like to make fun of other kids and embarrass them in front 
of other people.”), say mean things (“These kids say mean things to other kids, and they spread 
nasty rumors about other kids”), and start fights (“These kids start fights. These kids push other 
kids around, hit them, or kick them.”). A composite score of aggression for Time 1 was obtained 
by averaging proportion scores for the three items, and the composite score was mean-centered 
within each classroom. 
 Prosociality. Prosociality was obtained by combining two peer nomination items (α1 = 
.85): cooperate (“These kids cooperate. Here are kids who really cooperate—they pitch in, 
share, and give everyone a turn.”) and nice (“These kids are always willing to do something nice 
for somebody else, and are really nice people.”). As in the case of aggression, the Time 1 
prosociality score was mean-centered within each classroom. 
Classroom-level variables: Friendship network structures and teacher knowledge of peer 
ecologies 
 Two friendship network structure measures (density and centralization) and three teacher 
knowledge of classroom peer ecology measures (peer groups, aggression, and peer status) were 
 14 
used as classroom-level variables in the current analyses. All class-level variables were derived 
from 46 classrooms of Time 1 data, and centered at the grand mean for analyses.   
Density. The index of density was obtained based on within-classroom friendship 
networks at Time 1. Children were asked to circle “yes” or “no” to the question: “Some kids 
have a number of close friends, but others have just one best friend and still others don’t have a 
best friend. What about you? Do you have a best friend?” Children responding affirmatively 
were prompted to write the names of the children whom they considered to be their best friends, 
and to circle “yes” or “no” if the friend they named is in their class or not. Six lines were 
provided for friendship identification, but children were told that they could list fewer or more 
than six friends. Only within-classroom friendships were used for analyses. Density identifies the 
average level of tight-knittedness among members in a network. Density is computed by the 
number of ties present divided by the number of possible ties in a network and ranges from 0 to 
1. In the current study, friendship density of each classroom was computed by using UCINET 6 
(Borgatti, Everett, & Freeman, 2002). Density varied across classrooms, ranging from 0.073 to 
0.318. (M = 0.133, SD = 0.045). 
Centralization. The index of centralization was also derived from within-classroom 
friendship networks. Variances of in-degrees (Snijders, 1981) were computed for each classroom 
by using UCINET 6 (Borgatti et al., 2002) to quantify the dispersion or heterogeneity of the 
individual centrality indices. A small variance indicates that the individual centrality indices in 
the distribution tend to be clustered around the mean, which reflects a rather egalitarian 
distribution of friendship among students.  A large variance indicates that the centralities are 
widely dispersed around the mean, and the friendship centrality varies greatly from one student 
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to another. Like density, centralization indices greatly differed across classrooms, ranging from 
0.884 to 9.862 (M = 3.312, SD = 1.729).  
 Teacher knowledge of peer groups. In each classroom, the degree of teacher knowledge 
of peer groups was obtained by comparing the peer groups reported by students to those reported 
by the teacher. Classroom peer groups reported by students were identified by the Social-
Cognitive Map (SCM) procedure. Children were asked to answer, by circling “yes” or “no”, to 
the question: “Do you hang around together a lot with some kids in your classroom?” 
Participants responding affirmatively were prompted to check off boxes adjacent to the first 
names and last initials of peers in their classroom under the heading: “My Group.” In addition to 
the “My Group” question, children were asked: “Besides the group that you’re in, are there 
other kids in your classroom who hang around together a lot?” Children responding 
affirmatively were prompted to write the first names and last initials of all members in each 
group. Children could list up to four groups other than their own (under headings “Group 1,” 
“Group 2,” … “Group 4”) and were told that additional groups could be listed on the back of 
their surveys. Eight lines were provided for each group heading for writing names of group 
members but children were told that not all the lines had to be filled, and more could be added. 
Peer groups in each classroom were identified by using the SCM 4.0 computer program. 
 Teachers were also asked to circle “yes” or “no” in order to the question: “Are there some 
children in your classroom who hang around together a lot?” Teachers responding affirmatively 
were asked to write children’s first names and last initials on the lines provided. Six lines with 
headings “Group 1,” “Group 2,”… “Group 6” were given. The degree of agreement between 
classroom peer groups identified by students (SCM) and by the teacher was examined by 
corrected Rand statistic (Morey & Agresti, 1984; see Gest, Moody, & Rulison, 2007 for more 
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information) because the number of peer groups extracted by student reports is not identical with 
those identified by the teachers. The corrected Rand statistic was computed by using SPAN 
(SAS Programs for Analyzing Networks; Moody, 2000), and the index ranged from 0.114 to 
0.712 across 46 classrooms (M = 0.363, SD = 0.135). 
Teacher knowledge of aggression. The index of teacher knowledge of aggression was 
obtained by correlation coefficients between teacher- and peer-reported aggression scores in each 
classroom. The Interpersonal Competence Scale-Teacher (ICS-T) proposed by Cairns and his 
colleagues (1995) was used to measure teachers’ perceptions of individual students. In the 
current study, the ICS-T consists of 21 items with a 7-point Likert scale. For easier comparability 
to peer-reported aggression and popularity proportion scores, ICS-T scores were rescaled by the 
‘percentage of maximum’ procedure, and eventually ranged from 0 to 1. In each classroom, 
teacher-reported aggression scores obtained by combining three Time 1 ICS- T items (“argues,” 
“trouble,” and “fights”; α1 = .893) were correlated with the composite score of aggression 
assigned by peer nominations (“make fun of,” “say mean things,” and “start fights”). The 
correlation coefficients of aggression ranged from .099 to .901 (M =.722, SD = 0.161). 
Teacher knowledge of peer status. Like teacher knowledge of aggression, the 
correlation coefficient between teacher- and peer-reported status scores in each classroom was 
computed to obtain the index of teacher knowledge of popularity. Three Time 1 ICS-T items 
(“popular with boys,” “popular with girls,” and “lots of friends”; α1 = .859) were composited 
by averaging, and then, the teacher-reported status was correlated with the peer-reported status 
for each classroom. To make a more accurate comparison, peer-reported status was computed 
from the items with the most similar information to the teacher-reported status, i.e., one peer 
nomination item, popular (“These are the most popular kids in my class”) and children’s 
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received nominations of friendship reports. The correlation coefficients of status ranged from 
.091 to .910 across 46 classrooms (M = .566, SD = 0.177). 
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Chapter 3 
Results 
Descriptive statistics 
Correlations among all student-level variables at Time 1 and Time 2 across the whole 
sample are presented in Table 1. Perceived popularity and social preference were highly 
positively correlated (rs = .65 both at Time 1 and at Time 2). Consistent with previous research, 
social preference was negatively associated with aggression (r = -.27 at T1; r = -.33 at T2) while 
perceived popularity was positively associated with aggression (r = .17 at T1; r = .16 at T2).  
Prosociality was positively correlated with both perceived popularity (r = .24 at T1; r = .16 at 
T2) and social preference (r = .55 at T1; r = .52 at T2). All Time 1 student-level variables were 
strongly associated with the corresponding Time 2 variables (r = .81 for perceived popularity; r 
= .71 for social preference; r = .85 for aggression; r = .77 for prosociality).  
Correlations among all classroom-level variables and descriptive statistics at Time 1 are 
presented in Table 2. Classroom-level variables at Time 1 were not significantly correlated with 
one another except between density and status knowledge (r = -.32, p < .05). Interestingly, the 
three variables of teacher knowledge were not significantly correlated with one another. This 
suggests that using the overall level of teacher knowledge of peer ecologies may not be useful. 
The main and moderating effects of teacher knowledge were separately investigated by each 
feature of peer ecologies (i.e., peer groups, aggression, and peer status) in the current analyses. 
Three classroom variables (density, centralization, and peer group knowledge) were significantly 
correlated with number of participants in each classroom (r = -.49, p < .01; r = .32, p < .05; r = -
.45, p < .01, respectively). Thus, the number of participants for each classroom was added to the 
model as a classroom-level covariate variable.  
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Multilevel analyses 
To evaluate the classroom-level effects on the longitudinal relationships between social 
behaviors (aggression and prosociality) and social status (perceived popularity and social 
preference), I performed multilevel analyses. For the two outcome variables (perceived 
popularity and social preference at Time2), separate hierarchical linear models (HLM) were fit 
using HLM 6 (Raudenbush, Bryk, & Congdon, 2004). HLM 6 performed the analysis of 10 
imputed data sets consecutively, and provided an averaged output for each outcome variable. 
Table 3 shows values of intraclass correlation (ICC) and variance explained (R2) computed 
through three steps of model testing (step 1: unconditional, step 2: including Level-2 predictors, 
step 3: including Level-1 predictors). Also, an averaged AIC value as a model fit index is 
reported in the Table 3 for each model (see Singer, 1998; Consentino & Claeskens, 2010). For 
each outcome variable, proportion of variance between classrooms (intraclass correlation) was 
computed by using the variance components of the unconditional model. Roughly 4.6% of the 
variance in Time 2 perceived popularity (τ00 = 0.008, σ2 = 0.183), and 11.7% of the variance in 
Time 2 social preference (τ00 = 0.011, σ2 = 0.085) were between classrooms. For the model of 
step 2, 66.1% of the explained between-classroom variance in Time 2 perceived popularity (τ00 = 
0.003) and 66.8% of the explained between-classroom variance in Time 2 social preference (τ00 = 
0.004) were accounted for by Level-2 predictors. Including Level-1 predictors explained the 
within-classroom variance in perceived popularity by 73.8 % (σ2 = 0.048) and in social 
preference by 61.0% (σ2 = 0.033). Figure 4 and 5 present the combined plots of relationships 
between each Level-1 predictor and each outcome variable (perceived popularity at Time 2 and 
social preference at Time 2, respectively) for all 46 classrooms in the current study. The plots 
show that regression slopes vary considerably across classrooms. However, the variance 
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component (τ22 = 0.062, p = 0.075) of Time 1 prosociality slopes for perceived popularity in 
Table 3 indicates that the between-classroom variance of the prosociality-perceived popularity 
regression slopes is not strongly significant.  
Each Time 2 popularity variable (perceived popularity or social preference) was 
predicted by two Time 1 social behavior (aggression and prosociality, Level-1) variables. In each 
model, the corresponding Time 1 variable of each outcome variable was included to control for 
stability over time. Time 1 classroom friendship network structures and teacher knowledge 
measures were examined at the classroom-level (Level-2) along with the number of participants 
for each classroom as a level-2 covariate. The following is a full model for the moderating effect 
of Time 1 friendship network structures and teacher knowledge on the relation of Time 1 
aggression (AGG1) and prosociality (PRO1) to Time 2 perceived popularity (PP2). A likelihood-
ratio test (deviance test) between the full model with all level-1 slopes as random and the 
modified full model with‘PRO1’ slope as non-random was performed for each imputed data set. 
The averaged result was not significant (χ2 = 9.391, df = 4, p > .05). Thus, the modified (simpler) 
full model with ‘PRO1’ slope as non-random was chosen. However, all Level-1 slopes (AGG1, 
PRO1, and SP1) were treated as random for the model of Time 2 social preference (SP2). 
Analyses were performed by using full maximum likelihood estimation with robust standard 
errors.  
Individual Level: PP2ij = β0j + β1j (AGG1)ij + β2j (PRO1)ij + β3j (PP1)ij + rij 
Classroom Level: β0j = γ00 + γ01 (DEN1)j + γ02 (CENT1)j + γ03 (GRUOPK1)j  
+ γ04 (AGGK1)j + γ05 (STATUSK1)j + γ06 (PAR1)j + u0j 
β1j = γ10 + γ11 (DEN1)j + γ12 (CENT1)j + γ13 (GRUOPK1)j  
+ γ14 (AGGK1)j + γ15 (STATUSK1)j + γ16 (PAR1)j +  u1j 
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β2j = γ20 + γ21 (DEN1)j + γ22 (CENT1)j + γ23 (GRUOPK1)j  
+ γ24 (AGGK1)j + γ25 (STATUSK1)j + γ26 (PAR1)j 
     β3j = γ30 + u3j 
DEN: Density  
CENT: Centralization 
GROUPK: Teacher knowledge of peer group 
AGGK: Teacher knowledge of aggression 
STATUSK: Teacher knowledge of peer status 
PAR: Number of participants 
For parsimony, I ran a final model for each outcome variable after excluding predictors with 
insignificant effects (p >.05). The results for final models of the Time 2 dependent variables 
(perceived popularity and social preference) are reported in Table 4. 
Effects of student-level predictors. After controlling for Time 1 outcome variables, 
individual-level aggression at Time 1 positively predicted perceived popularity (γ = 0.147, t = 
2.67, p < .05) at Time 2, but was not a significant predictor of social preference (γ = -0.040, t = -
0.65, p > .05). Prosociality significantly predicted social preference only (γ = 0.174, t = 2.24, p < 
.05). As expected, both popularity measures were highly stable over time (perceived popularity: 
γ = 0.833, t = 28.19, p < .001; social preference: γ = 0.618, t = 13.73, p < .001).  
Main effects of class-level predictors. Time 1 density was a positive and significant 
predictor of perceived popularity (γ = 1.153, t = 2.18, p < .05) and social preference (γ = 1.980, t 
= 5.35, p < .001) at Time 2. These results indicate that tight-knittedness of friendship among 
students increases their positive perception and feelings of affection towards classmates over 
time. However, the effect of Time 1 centralization and Time 1 peer group knowledge was 
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significant for neither perceived popularity nor social preference at Time 2. Teacher knowledge 
of aggression did not affect changes of perceived popularity, but significantly affected social 
preference over time (γ = 0.358, t = 3.97, p < .001). Teacher knowledge of peer status 
significantly decreased perceived popularity over time (γ = -0.275, t = -2.63, p < .05), but did not 
affect changes of social preference. This means that, on average, children in classrooms with 
high teacher knowledge of peer status received lower scores of perceived popularity at Time 2 
than children in classrooms with low teacher knowledge of peer status.  
Cross-level interaction effects.  Multiple significant moderating effects of class-level 
predictors on aggression-popularity associations were found. Density negatively moderated the 
longitudinal effects of aggression on both perceived popularity (γ = -5.951, t = -3.34, p < .01) 
and social preference (γ = -3.851, t = -2.98, p < .01). As shown in Figure 6, highly aggressive 
children came to be perceived as more popular (Figure 6a) and be more liked (Figure 6b) over 
time than children with low aggression level in classrooms with low friendship density at Time 
1. On the other hand, centralization and teacher knowledge of peer groups significantly 
moderated neither the aggression-perceived popularity relation nor the aggression-social 
preference association. Teacher knowledge of aggression negatively moderated the longitudinal 
effect of aggression on perceived popularity (γ = -1.131, t = -2.61, p < .05), but did not show 
significant moderation effects on aggression-social preference relation. The perceived popularity 
of students who were aggressive at Time 1 significantly increased over time if their teacher did 
not know who peers considered to be aggressive (Figure 7). Teacher knowledge of peer status 
did not significantly moderate aggression-popularity (both perceived popularity and social 
preference) associations. Class-level predictors did not strongly moderate prosociality-popularity 
associations.  
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The summary of the final model for each outcome variable is presented in Figure 8 
(perceived popularity) and Figure 9 (social preference). As shown in Figure 8, Time 1 aggression 
significantly and positively predicted Time 2 perceived popularity after controlling for Time 1 
perceived popularity. This positive relationship between aggression and later perceived 
popularity was moderated by classroom friendship density and teacher knowledge of aggression. 
Density was a positive, but teacher knowledge of peer status was a negative predictor of the 
mean level of Time 2 perceived popularity. As shown in Figure 9, on the other hand, Time 1 
aggression was not a significant predictor of Time 2 social preference after controlling for Time 
1 social preference, but the relationship between aggression and social preference was moderated 
by classroom friendship density. As expected, prosociality was a positive and significant 
predictor of Time 2 social preference after controlling for Time 1 social preference. Density and 
teacher knowledge of aggression were significant and positive predictors of the mean level of 
Time 2 social preference. 
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Chapter 4 
Discussion 
By applying multilevel analyses, the current study examined not only the longitudinal 
relationships between social behaviors and popularity at the individual level but also the main 
and moderating effects of classroom contexts on changes of popularity. The current study 
addressed two main research goals. First, I used longitudinal data of two waves approximately 6 
months apart to investigate longitudinal effects of  social behaviors (aggression and prosociality) 
on two forms of popularity (perceived popularity and social preference). Specifically, I examined 
how aggression and prosociality predict changes of perceived popularity and social preference 
over time. Second, I examined the main and moderating effects of classroom contextual 
characteristics on changes of perceived popularity and social preference. For the main effects, 
how two classroom friendship network structures (density and centralization) and teacher 
knowledge of three features of peer ecology (peer groups, aggression, peer status) affect changes 
of popularity over time were examined. For the moderating effects, I investigated the role of 
these five classroom contextual characteristics on the relationships between social behaviors and 
popularity. 
Longitudinal effects of social behaviors on popularity 
As expected, aggression positively predicted later perceived popularity after controlling 
for the prior level of perceived popularity. Children who were regarded as aggressive by peers in 
fall had increased their perceived popularity by spring. The finding of this longitudinal relation 
between aggression and perceived popularity is not surprising. With a sample of adolescents, 
Cillessen and colleagues showed that relational aggression positively predicted later perceived 
popularity (Cillessen & Mayeux, 2004; Puckett, Aikins, & Cillessen, 2008). This positive 
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longitudinal relationship between relational aggression and perceived popularity was also found 
among fifth graders (Rose, et al., 2004). A limitation of the current study is that I investigated 
overall aggression rather than relational and overt aggression separately. However, research with 
children in middle childhood has consistently found a concurrent positive relationship between 
overall aggression and perceived popularity (Adler & Adler, 1998; Ahn et al., 2010; Cairns & 
Cairns, 1994; Lease, Kennedy, & Axelrod, 2002; Rodkin et al., 2000). These findings have 
suggested that children may use overall aggression to increase their perceived popularity. The 
current study supports this. The significant effect was not found between aggression and social 
preference. However, prosociality positively predicted social preference, but not perceived 
popularity. Educators aim to create positive school climates where prosocial behaviors are 
rewarded. Although studies have consistently found that social preference is positively 
associated with prosocial behaviors, such as kindness, cooperation or leadership (Lease, 
Musgrove, & Axelrod, 2002; see Rubin, Bukowski, & Parker, 2006), little has been known about 
how prosociality affects social preference over time. The longitudinal effect of prosociality on 
later social preference found in the current study suggests that prosocial children are increasingly 
liked by peers over time.  
Effects of classroom contexts 
In addition to the longitudinal relationships between popularity and social behaviors, I 
examined the main and moderating effects of classroom contexts on changes of popularity within 
an academic year. The classroom contexts focused on in the current study were friendship 
density, centralization, and teacher knowledge of peer groups, aggression, and peer status.  
Density. As expected, friendship density led to significant increases in children’s positive 
views towards peers. These findings suggest that in classrooms where children tightly form a 
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friendship network with one another, on average, children are increasingly perceived as popular 
and liked by peers over time. Density also moderated longitudinal effect of aggression on 
popularity. Although aggression positively affected changes of perceived popularity at the 
individual level, aggressive children were decreasingly perceived as popular in classrooms with 
high friendship density. On the other hand, aggressive children increased their perceived 
popularity over time in classrooms with low density. Also, aggressive children were decreasingly 
liked by peers in classrooms with high density. These findings might easily be explained by the 
function of friendship. Friendship, typically characterized as mutual liking, cooperation, and 
similarity, is positively related to children’s social adjustment such as high self-confidence, high 
academic achievement, and low externalizing and internalizing problems (see Bukowski, 
Motzoi, & Meyer, 2009). The censure of aggression in classrooms with high friendship density 
may reflect these positive functions of friendship in children’s development. However, 
friendship density did not affect how prosociality is rewarded by peers.  
   Centralization. Friendship centralization did not affect the longitudinal relationships 
between children’s popularity and social behaviors. This result is not consistent with previous 
research. Recent studies on hierarchies among children have shown that a high level of hierarchy 
generally positively moderates children’s perceived popularity-aggression association. For 
example, I and my colleagues found higher perceived popularity of aggressive children in 
classrooms with high levels of embeddedness (Ahn et al., 2010) and with high status hierarchy 
(Garandeau, Ahn, & Rodkin, in press). The main difference between these previous studies and 
the current one is that the previous studies focused on concurrent not longitudinal effects. This 
might imply that hierarchy among children is a reflective phenomenon of a positive relationship 
between aggression and popularity rather than an influential factor. However, consistent findings 
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of negative functions of hierarchies among children (e.g., Lippitt, 1939; Schäfer et al., 2005; 
Sherif, 1956; Wilson, Karimpour, & Rodkin, 2011; Wolke et al., 2009) and the direction of 
moderating effect of centralization on aggression-perceived popularity in the current study 
suggest that hierarchy among children might function as a negative factor in children’s 
adjustment at school. Without doubt, measures of hierarchies and ecological phenomena related 
to hierarchies among children should be investigated more intensively in future. 
Teacher knowledge of peer groups. Unlike expectations, teacher knowledge of peer 
groups did not show any significant effects on popularity. Accurate teacher knowledge of peer 
groups means that teachers know not only how the salient (i.e., popular, aggressive) students 
hang out with peers but also if shy or timid students are withdrawn from peers or not. Thus, 
teachers’ efforts to facilitate more integrated peer interactions might be successful when the 
teachers have accurate knowledge of peer groups. Socially withdrawn children may be able to 
belong to a peer group, and children who form an exclusive peer group may have opportunities 
to interact with peers from different groups through the efforts of teachers who have great 
management skills and accurate knowledge of peer groups. Thus, it was expected that students in 
these classrooms may be well integrated, have high mutual understandings with one another, and 
in turn, form more positive classroom climates such as increasing positive attitudes towards 
classmates and devaluing aggression over time. However, no significant effect of teacher 
knowledge of peer group implies that teacher knowledge itself might not be sufficient to create 
positive classroom ecologies. Specific strategies or management skills to integrate students might 
be needed in addition to accurate knowledge of peer groups.  
Teacher knowledge of aggression. Teacher knowledge of aggression positively affected 
changes in social preference, and did not influence changes in perceived popularity. This 
 28 
suggests that students increased their likeability of classmates over time in classrooms where 
teachers were aware of who is considered as aggressive or not by peers. Teacher knowledge of 
aggression moderated the relationship between aggression and perceived popularity. Aggressive 
children decreased their perceived popularity over time when their teacher accurately identified 
aggressive and non-aggressive children. On the other hand, perceived popularity of aggressive 
children increased over time in classrooms with low teacher knowledge of aggression. The 
teachers who participated in the current study reported that they do not allow bullying or 
aggression in their class. Also, Gest and Rodkin (in press) stated that the teachers in their study 
highly disapproved of aggressive behaviors. This suggests that teachers may actively respond 
against aggressive behaviors. Teachers’ practices to disapprove of aggressive behaviors in their 
classrooms may work efficiently when they accurately identify who is aggressive or not. The 
findings of the current study suggest that teacher knowledge of aggression changes students’ 
attitudes towards aggressive peers (also see Chang, 2003). Students perceive aggressive children 
as unpopular when the teacher accurately identifies aggressive children, and appropriately 
disapproves of aggressive behaviors.  
Teacher knowledge of peer status. Teacher knowledge of peer status negatively 
affected changes of perceived popularity over time. The mean level of perceived popularity 
decreased in classrooms in which teachers were aware of children’s peer status. This negative 
effect of peer status knowledge was different from expectations, but could be explained in the 
following ways. First, children’s peer status might be more distinguishable and stable when 
teacher and peers agree upon who has high or low status because the current peer status is 
acknowledged by the teacher as well as by peers. Thus, students might be more selective on 
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perceived popularity in classrooms with high teacher-peer agreement on peer status, and it might 
affect the decrease of mean levels of perceived popularity over time. 
Second, unlike the disapproval of aggression, teachers’ efforts to equalize children’s peer 
status by increasing the peer status of children with low status may not bring immediate 
outcomes. Even though teachers make efforts to increase children’s peer status, it might take a 
long time to see actual changes of peer status because this requires a shift in students’ collective 
perceptions about the target children. Additionally, teacher perceptions of students greatly 
influence their own treatment of students as well as peers’ attitudes towards the target students 
(Brophy & Good, 1986; Siperstein & Goding, 1985). Also, the peer acceptance of children 
showing certain behaviors is mediated and moderated by teachers own preferences for them 
(Chang et al., 2007). For example, Chang et al. (2007) found that aggressive children were more 
disliked by peers when teachers had low preference for them. These findings imply that 
enhancing peer status might not be easy for the children with low status especially in classrooms 
in which teachers and peers agree on their low status. Students might be aware that the children’s 
status is considered as low by their teacher as well, and in turn, it might reinforce their 
perceptions towards the children with low status. Thus, peer status among students would be 
more salient and stable over time in classrooms where the teacher has high knowledge of peer 
status, and students would be more selective on the nomination of perceived popularity. In turn, 
this decreases the mean level of perceived popularity over time.  
Educational implications 
The current study provides implications for education. The results of classroom 
friendship network structures suggest that promoting dense friendship network structures among 
students is helpful in creating positive classroom norms in terms of aggression-popularity 
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associations. Teachers as primary managers of their classrooms should pay attention to 
identifying how children form friendships in order to create more positive morale in their 
classrooms. This is closely related to teacher knowledge of classroom friendship networks. 
However, the current study suggests that teachers might need to accurately identify not only 
classroom friendships (who are whose friends?), but also the structure of the friendship network. 
Most of all, teachers’ efforts to facilitate tighter friendships among students would greatly 
influence the creation of positive classroom ecologies. As shown in previous research, various 
strategies such as arranging instructional reading groups (Hallinan & Smith, 1989) or using 
seating charts (Gest & Rodkin, in press) could facilitate friendships among children who are not 
currently friends with one another. 
The current study also shows that teacher knowledge of aggression is an important factor 
that affects the creation of positive classroom climates. This might suggest that teachers, by 
accurately identifying phenomena related to aggressive behaviors, have great power to change 
students attitudes, and in turn, classroom norms. However, careful attention should be paid in 
this interpretation. Although the results of the current study highlight the importance of teacher 
knowledge of peer ecology (especially related to aggressive behaviors) in creating positive 
classroom climates, teacher knowledge itself may not be directly related to teachers’ efforts to 
construct positive classroom climates because ‘knowing’ is not the same as ‘practicing’. As seen 
in the results of teacher knowledge of peer status, accurate teacher knowledge could affect 
classroom climates to be less positive. This finding suggests that teachers’ accurate knowledge 
might not be sufficient to derive positive outcomes, but how teachers actually utilize their 
knowledge might be crucial in creating positive classroom climates. For example, if a teacher 
accurately identifies students’ peer status, enhances the class participation of low-status students, 
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and thus facilitates equal status among students (as suggested by Cohen & Lotan, 1995), the 
classroom climates would become more positive. In this sense, observations of teacher practices 
or interviewing teachers about their classroom management practices in addition to the teacher 
knowledge might be necessary to attain a more complete picture about how teachers influence 
students’ behaviors and attitudes, and in turn, the norms of peer ecologies. Especially, the 
interactions between teacher knowledge and teacher practices would offer a better understanding 
of how teachers play important roles in creating positive classroom climates. 
The current study expands previous research on popularity-social behavior associations by 
investigating developmental changes of the associations and by focusing on the effects of 
classroom characteristics on the changes. The empirical contribution of this study is that although 
aggressive children are increasingly perceived as popular by peers, teachers can modify this 
positive relation of aggression to perceived popularity. Although the information pertaining to 
teacher practices is limited, the current study provides specific directions to teachers in creating 
positive classroom climates. Teachers who are aiming to construct positive classroom ecologies 
will accomplish their goals more effectively when they are able to facilitate tighter friendships 
among students and have accurate knowledge of peer ecology related to aggression. 
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Chapter 5 
Tables and Figures 
Table 1 
Correlations Among Student-Level Variables at Time 1 and 2  
 1 2 3 4 5 6 7 
Time 1        
1. Perceived Popularity        
2. Social Preference .65      
3. Aggression .17    -.27     
4. Prosociality .24 .55    -.54    
Time 2       
5. Perceived Popularity .81 .58 .18 .20   
6. Social Preference .54 .71    -.26 .47 .65  
7. Aggression .18    -.23 .85    -.48 .16    -.33 
8. Prosociality .11 .43    -.51 .77 .16 .52    -.52 
Note. n = 9010. 
 
Table 2 
Correlations among Class-Level Variables and Descriptive Data  
 1 2 3 4 5 Mean SD 
1. Density    0.13 0.045 
2. Centralization .22   3.31 1.729 
3. Peer Group Knowledge  .29 -.20   0.36 0.135 
4. Aggression Knowledge    -.29 .00   -.12  0.72 0.161 
5. Status Knowledge  -.32* .21    .06 .08  0.57 0.177 
6. # of Participants   -.49**  .32*   -.45** .17 .26 17.1 3.397 
Note. n = 46. *p < .05, **p < .01. 
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Table 3 
 Between-Classroom (τ) and Within-Classroom (σ2) Variance Components Based on Step 1, Step 
2, and Step 3 HLM Analyses 
 
Note. AGG1 = Aggression at Time 1, PRO1 = Prosociality at Time 1, PP1 = Perceived 
Popularity at Time 1, SP1 = Social Preference at Time 1. 
*p < .05, ** p < .01, *** p < .001. 
 
 
 
 
 
 Perceived Popularity at Social Preference at 
Analyses Estimate Estimate 
Step 1   
     τ00 (Intercept) 0.008*     0.011*** 
     σ2     0.183***     0.085*** 
     ICC                   .046 .117 
     AIC              1060.95 402.51 
Step 2 (Level-2)    
     τ00 (Intercept) 0.003         0.004* 
     σ2       0.182***     0.085*** 
     R2  .661 .668 
     AIC 1054.23 383.55 
Step 3 (Level-1)    
     τ00 (Intercept)     0.017**  0.014* 
τ11 (AGG1 Slope)     0.185**          0.069* 
τ22 (PRO1 Slope) 0.062  0.126** 
τ33 ( PP1/SP1)     0.036**    0.053** 
σ2       0.048***    0.033*** 
     R2 .738 .610 
     AIC 17.05 -295.21 
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Table 4 
Longitudinal Effects of Individual- and Class-Level Predictors on Perceived Popularity and  
Social Preference (46 classes, 901 students) 
 Perceived Popularity at T2 Social Preference at T2 
Predictors at Time1 γ SE t value γ SE t value 
Intercept  0.027 0.017   1.603  0.002 0.014   0.141 
Individual level       
    Aggression  0.147 0.055   2.673* -0.040 0.061  -0.651 
    Prosociality -- -- --  0.174 0.078   2.235* 
    PP1 / SP1  0.833 0.030 28.190***  0.618 0.045 13.727*** 
Classroom level       
    Density  1.153 0.529   2.178*  1.980 0.370   5.348*** 
    Centralization 0.009 0.012   0.736 -- -- -- 
    Peer group knowledge -- -- -- -- -- -- 
    Aggression knowledge  0.068 0.111   0.613  0.358 0.090   3.973*** 
    Peer status knowledge -0.275 0.105  -2.626* -- -- -- 
    Participants -0.002 0.007  -0.278  0.007 0.005   1.487 
Cross-level interactions       
    Density × Agg. -5.951 1.415  -3.343**   -3.851 1.294  -2.977** 
    Centralization × Agg.  0.054 0.036   1.515 -- -- -- 
    Peer group knowledge × Agg. -- -- -- -- -- -- 
    Aggression knowledge × Agg. -1.131 0.423  -2.614* -- -- -- 
    Peer status knowledge × Agg. -- -- -- -- -- -- 
    Participants × Agg. -0.004 0.019  -0.221 -0.001 0.016  -0.067 
    Density × Pro. -- -- -- -- -- -- 
    Centralization × Pro. -- -- --   -- -- -- 
    Peer group knowledge × Pro. -- -- -- -- -- -- 
    Aggression knowledge × Pro. -- -- -- -- -- -- 
    Peer status knowledge × Pro. -- -- -- -- -- -- 
    Participants × Pro. -- -- -- -- -- -- 
Note. PP1 = Perceived Popularity at Time 1, SP1 = Social Preference at Time 1, Agg. = 
Aggression, Pro. = Prosociality. AIC (PP2) = 8.09, AIC (SP2) = -303.77   
* p < .05, ** p < .01, *** p < .001. 
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Figure 1. The effects of network structures and teacher awareness on longitudinal relationship 
between social behaviors and popularity. 
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Figure 4. Regressions of perceived popularity as a function of social behaviors for all 46 classrooms. Slopes were presented holding 
the other level-1 predictors not in the graphs at mean. 
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Figure 5. Regressions of social preference as a function of social behaviors for all 46 classrooms. Slopes were presented holding the 
other level-1 predictors not in the graphs at mean.
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a.  
b.  
Figure 6. The moderating effects of Time 1 friendship density on the association between Time 1 
aggression and Time 2 perceived popularity (a) and Time 1 aggression and Time 2 social 
preference (b). The plots are presented based on percentiles; 75th (High), 50th (Median), and 
25th (Low), and other variables not directly related to the effects on the plots are held at median.  
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Figure 7. The moderating effects of Time 1 teacher’s aggression knowledge on the association 
between Time 1 aggression and Time 2 perceived popularity. 
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Figure 8. The final model and significant effects for perceived popularity 
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Figure 9. The final model and significant effects for social preference. 
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